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(54) PHOTODETECTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a photodetector 
satisfactory in S/N ratio. 

SOLUTION: In this photodetector, current signals are 
outputted from a photodiode PD corresponding to the 
light volume which it receives, electric charge is 
accumulated in an integrating circuit 10 corresponding to 
the current signals, and voltage signals are outputted 
from the integrating circuit 10 corresponding to the 
amount of accumulated electric charge. Electric charges 
are stored in an integral capacitive element 0212 in a 
first CDS circuit 21 corresponding to a variation in 
voltage signals outputted from the integrating circuit 10. 
Similarly, electric charge is stored in an integral 
capacitive element C222 in a second CDS circuit 22, 
corresponding to a variation in voltage signals outputted 
fr-om the integrating circuit 10. A stored electric charge 
difference between the integral capacitive element C21 2 
of the first CDS circuit 2^1 and the integral capacitive 
element C222 in the second CDS circuit 22 is obtained 
through a difference arithmetic circuit 30, and voltage signals are outputted fi-om the difference 
arithmetic circuit which corresponds to the electric charge difference. 
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-^o^ic+as-t5«BE^tv., 1 3i t) V Wi^% 1 0 t-r 

[0 0 3 8] nU\K\z.^ Resetft-§-;45^aH i: 5 r t 
t^: J: 19 ^ a^^lH]^ 1 0 ©x-r ■^^"S^SW, CT. 

•t tif^SH i 5 r i J; 19 . M 2 CO C D S Egg 2 2 O 

5'f-S^-SW222 ;55H:t, ^2 ©CD 3111^2 2 
Visits CD St!iit;65#±$ttS„ 40 
[003 9] ^^J t s Reset{H-^:i5^aL t J^iS i i 

LT. Bfiijtsm^. 7:r>irV:t'-KPD;6^Pjffl^^ 
tifc«^tiS^**^Cl^c:la^i^■r^^#. %^^%\ 
0 ©tti;^S^;6^bi±};^ ^ixSttEfi^tt^feBt^'ct < ^£ 

o-CV^<„ ^LOBtats-Cfi. Clamp2ff-^«^aHW4 
4-efc'9. ^2(7)CDS[l]g&2 2(7)y^-l'-;/^S^-SW 
222 flMi:fc*4-e&5„ Bt^jtsT'fi. CSW221{t 

%\mm.XM. B2(DCD 5111^2 2©;^-fS'^ig 
^■SWai fllV^Tl^So 50 
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[0040] ^^j 1 6 1 , Clamp2{f L t Jfe 5 ^1 

tf-i"?. M2©CDSiHlS|2 2o;^^s/f-*^sw 
222 }65rj#. .*75:. CSHf22im^;6S^SHi?iS::i:tJ; 
9. ||2©CDS|Hlii2 2(Z);^-l'y^*^SW22. 

(cl, CSW221ft^;5S|^aLi:;:e5r ||2 0CD 

S|Hli^2 2©:^'l'5'f-*^-SW22. li^Ko 
[ 0 0 4 1 ] It^j 1 5 ~ 1 7 Offlra-Cii. |S3fe^-r ^- K 

t^h^'^-m^T.if.v \%t^mt^^x\-^fi\\ tfoa^o 
-c. ^i\Az.^^x%^Uz.wmmt^y^v^-{-t-Y 
^^ms&i 0T-{i, ^**^Ci{c:«#:ista$tb. ^ 

ffi-^;i5^2©CDS[Hli^2 2icA;^bT. mi urn- 

ffiW^S2WCDSliISg2 2;6^?Dl±l;^$ix5o 
oT,>^Jt7jil|^{rB2®CDSIiISS2 2;i^bl±l;^$ 

tbSSffft^a. B#a t . *5it>'B#a 1 7 ^^^iiKWii 
las&l 0d^effi^$tt5«i±{I-^OMi-*@St5«J±II 

[0 0 4 2] at^JtzgiPt-Cil. ||l®CDS|I!SS-2 1 

h h ^m- 1 o s -r 5 'fc © 

-efciJ, B2©CD S 2 2 ©^4>^**i^ C222 f;: 

t^^jt6~t7 4t?©MM (m2©fflrBi) ittsv^t^ 

bV>^KTT'fe!9. ^l©CDSiI8&2 l©^:5>^g* 

i^C2,2 *5it/m2©CDS0iig2 2®a^^S**^C 

222 •?:^^€^^©^m^i£^M-#Ll/^©-C^ ajljfv 

V.= (V.1 -Vn2) X/K;/ h*fifei}-©^t=te^-t 
A V. ;a5^^g|giajg 3 0 }r i 9 £iT© J: 5 1 tT^J?) 

[004 3] BfglJ 1 7 (^3 ©IK) . Resetff 
ItaH-efc 15 . 1 0 ©;^-f 5/^*^ SW, 

C-C. ^^«i^C,;a5gc«$ttWk^^^:aSii#$ix' 

So Clampljf -^(l^a L -efe 19, Ml©CDS|H!Sg2 1 
©X^5/f-*^SW2i2 1)^f^\^1z.%%Xh'^. -^tCs Cla 
mp2ff-§-(±^aL-Cfe!5. B2©CDS|Hlg|2 2©7.^ 

[0 044] ^^Jt7£i^©||3©MrBl©5*)flt^Jt>~ 
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gS3 0(7)7-^ -;/^^^-SW3i (iHCSo Samp 

ie2wmmLX'h "0 . ^^"-it^msi 3 o o^.^ 

V^5o ^nmm^s ^l(7?CDS[E]jfS2 10ffi^ffi^;5^ 

*^-SW3i lr^LT^**^C3t::A;'3U 

[0 0 4 5] PfglJ 1 7 3 ©IPbIO 5 *jBf^J t ,0 10 

~t.. Sample2{f -^ttiiaHl:-fe 19 . 

Samplelft-^tt^aLT'fc??, H^dl^mS&S 0<D;^-r 

V^TV^So Z.<D%m:.. B2©CDSlH]S&2 2©ai;'3!S 

it^ H^j'-S^lllSSs 0(Dy^-f i/5'*^-sw33 lifjU-^T 

^^^gigiaSg 3 0 C3 (i(±. 20 

i:v.2 t«flEi:v.. i:<DSIAY.;iS^ft«f$^^5„ ro« 

[0 0 4 6] Lt, Bt^J t ,» {dHoldjf ■^;i5iiaH t fl 

li3^?il»0S&3 0(Z)^**^C3^t•t^^$i^rv^5 

SJEiilAV„«. |l53^^ff[H]S&3 OOTi^T'AsjoitJ^* 
KIH1SS4 0 ro;^-^ i/f-^^ SW4 ^HT. ^-/i' K 
liI8&4 0 ®^*^^-C4 td^j^^ixSo ^^J 1 11 fCHold 
^^tm^l^hfl^XT^A 5'1"»^SW4;i5§|^^fct 30 

, ^-yi' KIUSS 4 0 w^ft*^- c< tJilSif $ ti,fclU± 

ffiAVnfi. 7y7"A//!i^feltjEif^V»3 h\.Xmnti\. - 

So 

[0 0 4 7] ^3.:=.-;/ MO 0nCD*->'WK|HlS|4 0 
fcffi;fj$tifcaj±{t-^V„3 (i. *;^ffi1tiii@S&2 0 0[C 

s' M 0 0.©;^^s'^*^-SW5;a5->7i.ui;?;?L^5 0 

Ot'ii^liiSfetclP^CfjtbT. ^^=-v\-\CiQ>.(Dit--- 
/l'K|Eljig4 0^>^ffl^§lx^c«J±{f-^V»3 {tA/D'iEJ^ 
0ii|4OO(dm(^A^1-5„ 40 
[0048l^V^T. laQSrlV^r. A/D'^^|ilg&4 

0 otoi)f^Srms^-t-5„ Bf^jtii t^^l^Tfi. ^w^m. 

^:53^[H]K4 1 0(D;^^->1"*-?-SW«i HMCf^tx. "51 

ysis ws**a4>iHiss4 1 o®^^'s'^*i=^sw«. ~ 

SW4H ^^T.m;55|3ct>ix. ;^-r -7^*^ swc, ~s 

[0 0 4 9] *L-C. l^^Jtii mi^^^Si^SHf::. A/ 
D^illili^4 0 0<D:^-( y^^^SWm mUl^fl. B 50 



#^2001-36128 
14 

iSg©^-?/ MO Oi(D:^4 y^^^SWsimil-h 
ti5o 3.^.;/ M 0 0i(D*-;uKlfiISS4 o^^biii;^^ 
fitcmjl-it^^n its y=fmf-SWsi^LX. A/ 

Dm^^^4 oo(D-^m^mm'Am^4 1 o icxtit 

So Bl^^»a5>|iIS&4 1 0»^l:*^C4., }i«Ji{s 

•^V,, ^SA;'ji-Si. -?:ro«JIjf-^V,3 (DiUt^m^M. 

»o iislA-t-S (119 (a) m-) o RJ^^ 
»«:$^!eIS&4 1 0;a^e)ffl;(]$ti5^:5^{f-^co{itV» {i. 
Vs. =V,3 =Q/Co -(S) 

[0 0 5 0] ^l^mt. ^*$ljmi54 2 0(i, ^'l^ft 

^C400 (D:^^ y^^^SW4,2 ~SW4U ^MV^fc^. 

.^-r i/f-*^-SW422 ~SW424 ^HCS (0 9 (b) # 

<o. -^mmm^m^A i o^j^e^tts^^^Ls'^^ff-^© 

V.b =Q/C4„ •••(4) 

[0 0 5 1] V* >V«. X-mts iOJtKfe 

^i:$nx^M.mmn4 2 o $ ti^. -^'^^tuc 

m (d:^-^ y'^M'T-SVJm SrWi/^fc^td, ;^-rs/1^*^- 
SW4U ^ICS (1119 (c) #1) o "BI^ 

^^I1]S&4 1 0;5^fet±i^^ti5a^Mf-^®«V» {i, 

V„ =Q/ (C4U +C412 ) ••■(5) 

t/iSo ^©a^Wfi. J:l:«lllj^A402 tA^L. i 

[0 0 5 2] ttCs Vsb <V.a, Xhhlt.. Z(Di:m^ 

*^sitT^»$w$H 2 0 (4. '^^mmuc 

400 ©:^'f yl^S^SWii, doj;0SW432 SrlV^fd'ii 
;^-l'>;/f-*-7-SW4.2 j3j;t/SW42i IrMCS (09 

(d) #1) „ r©i§*. Rr'^^MPC4oo (D^mmt 

C4.3 i/^tD. Bj'^^i:a:J^|Hll&4 1 0^^e3ttl;(3^i^S■ 
a^Mf-f-©fi[V,4 
V.d =Q/C4i2 -(6) 

[0 0 5 3] mmi^LXs ^mmtm^j^^^^ i 
0. imm^Am isi.xfmmum^4:2 0i^hf£?>y 

0{c-j;9W$ixSS-C\ "sj^^ftgl5C4oo ®Mit© 
/hJtic^IrS "5^1-0 ^*fiJii?|54 2-0tt. r©j;5{-L 

"TBr^^mfPCaoo ©^*S^C4n ~C4u ©:i:-C}CO 
ttT{il;^t5o 
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[0 0 5 4] m^mLMA 3 OT'fl. m&m^4 2 0 

IBliS^- <D ^ (7) T K 1/ (c wait ^ tlT 1/ ^ 5 X ^ /Ux - 
ffl;'3i-5„ Sl±(Di:oi!^VX. mi»@<^^=s/M0 

{f-^t L-Cffl;^$ti5„ JJililsI^fcbT. Il2#im 

(D3.:=.7 h 1 0 0„<7)7;r b KPD;a5g5tLfc 10 

[0 0 5 5] ^m^mwj^m^4 1 0 icxjj-t^^ms. 

(3)SJ;"9. Br^^iasc™ \mXt^KMQO)MX^ 

V„3 ii^jzm&UV^. ^^^»§|5C4 

GO O;^^ -7^"*^ SW4U ~SW*H (D±Xi^m^hflX 20 

{■±v.», • Co iij/h^v^oT. ^mmMucm ©7,^ 

[0 0 5 6] &.±(DX.ofc^. mMm&M^2 0 Oi^h 

-< A/Dtife[al^4 0 o^-^ISfp-rsri/iK A/ 30 
D^J^^S r t i>X^ ?)«J±{f -i-V,, WftAiifl-/it>*. 
A/D'St:l/>-i?Sr*l£L.-CV^5„ Lt^-h. A/Dm^ 

Iilisg4 0 0 KX:f3ir6^mmit^v^ <D b h^fitm^ 

\m-f^±m±.^y^r xh^t^h. ima/b^^u 

yi>(D-^X<D^m'i^9)\K'!^m-t^ ^ h ff^X% So -tfJ: 

x'hmit?)^tfj:<. ^^mm^^<x^A/ 

[0 0 5 7] 4/^. ^mm'&wmm^ui^^^'hti^ 

ig*;5^?)*t)fe^^<^S*fe«?rllLai < r t i lJ 

^ K P D i)>^%-r^%(D oh:^t°yh %i^m^it-< 

^|H]8&4 0 0/i^b{li;^$ix5xi^i5'/Wt-§-{l. 

[0 0 5 8] ^Pjicl, *^W^^T-{1. 
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|Hiif&2 l©a^^^«i=-C2, ^t'^Jf $ix5o S 
i:*fi)c5^W?^;4S7i- f^V;*— KPDfc i i9g)t$tiT 
V^Sitt. -SBtKT}-*5(t5a^^0S§l O^^f^tiJ^ 
$tl.5«E{t-i-W^il5>V,* ;65^2©CDSlHlgS2 2(D 

^^>M^lfl]^3 0(::j;i9*febtt. d^-yi^K[iI^4 
Ot^'hiHtl^h^o Ltci^^X. ^1©CDS|II?&2 1 

i^hmts^tl^MBitV., , ^2cDCDS[HlK2 2;6^f3 

[0 0 5 9] ^:^?^ia¥.5^^ffiSSt*3(tSS 

AW|l]S&ilT-fc5„ i©M45-ill^lHlS&3 OAtt. mi\c 

*3lt5^:»-S^Ii]S§ 3 0 t#:iTffiV>bti5 t0-efc 
•So ^^^SI»[H]SS3 OAil, 2o(7)A:^S^-3 0 afcJ: 
t;3 O hflhmci<)(D&tlii'f-3 0 cSr^rbX*5 9^ 

"fiC^mhs ^2roA^«^ 3 0 b;i502£7?CDS[H] 

Ai±. 7^4 yf-B'f-SWz, ~SW33 . S*ft^C3i iSX 
t;C32, ^^f)WrTV7'A3*e;i5„ BlWA;^*^ 

3 0 a 3 0 c tWF^Wit^. 5/f-*i^S 

W31 . §**i^C3, mnryyA.Mi^fi. ^2<d 
Atii^"^ 3 0 b i ttl^igi^ 3 ,0 c t ®M(cJit, y 
f-*^SW32 , ^i:il-?C,. fc^<fctJ«Ty7'A3^5iaSti 
Tv^?,„ tfc. Ty7'A3©Al±i;^rfg5-;^'i' -7f-*^s 
W33 *5j;tJ«^l:^^C32 :iSl:^,^{:lM^lJ65}^Kg$^^TV^ 

So 

[0060] romo IZ.^-f^^'^Wi^ 3 0 Alt. 

fii^h. rwg5j-?»i:[s]5&3 0A(i. x-Y-y^S^-SW 
33 ^lv^Tv^5t${c:;^^y9"*^sW32 ^It^^^'fs' 

S[HlS&2 l;6^f.ili^$tifc«J±ffi-^^A^LT. 

f^C5rtT\ m2iZ)CD.S!H]ii&2 2/5^?5tii^$jLfc« 
ffff -^^A^ LT. ^»*^C32 ^^e:«#Q2^St«-r 
S„ ^©J;5{-LT. ^:fe^SI#[Hl^3 0A(i. 1 
t«#Q2t<D|l55-r'S^*)«# (Q1-Q2) ?r^* 
«^C33 dtatT. ^ro^^^ftfcS^t (Ql-Q 

2) tj^;i:fcfl;j±jf-g-^Ty7"A3;5>f3t±J;^-tSo 

•;/f-*-?SW3. il, 5^':J^"tiJ^lHlS§3 0 0;?i^fc.i±J;'3 
$tl5Samplelft-^|cS<5V^TlWt5= ^'f S/^^i^ 
SW32 tt. ^^'f 51/i5^SiJffil[eli^3 0 0^^??tti;0§tl5Sa 
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W33 iX ^^5yniJ#PIIlS&3 0 0;i^6.|±i;tl$tv5Clam 

p3jf-^tS':5^^-ClM1-So 

[0 0 6 U ±ia*M^ffitrpg£$nst© 
[B]gS4 0 0SriSlt?>r i:7i<. #3.-2/ M 0 0„(7)/3^ 

[0 0 6 2] 4fc. ±fBSjiJi^aT'{i. 2Ui±07;j- h 

^V:t- K^*-r5?fe^ttiS«-t-?:^^^*.mgStov^ 10 

S[e]K2 1; B2«CDSlH]g&2 2joJ;tK^^^jf|^|HlS| 

3 0 mzit 3 OA) ^ 1 mtcnm^fni^^x^h t) . 
[0 0 6 31 ±w.mmmmx'ti. ^^=^y h 1 0 

5 %<^ft±fi*ft^j(tttii@SS 2 0 0 1 J; 19 Ittii Lfc 

OA) ^»f>^iJ;^.$^^Stti±^B-i■©5*>(^ft;'c11*S:?c^t 
^(±10^2 0 Ot-ilJ^^fflLT'fsctK 
[0 0 6 4] 

^'Di[Cjt^Ztcmi±iS^i)mt)^tl^c BlWCDSHI 

ztcWMMffB 1 1 <^^^ '^^"^s . 

^^m-^ii^o ^tr, %^^wmx\-i. Hi ©CD 

S laS&OB 1 '<D^^^^m=?-^X.-^%2 C D S |eI8S« 

5„ 40 
[0 0 6 5] tfc;65oT. ^^MS^^^ilf^felc^ 

JteSy-fXabo^^r^rLTV^Tt. mi*5j;t>'^2» 

.fc. ^lOfflf^lcl. HIOCDSHKWBI©^:^^^* 

A-it^tkmm^^ntK, %2(Dmm\^. m2(DCDs 

^m^h. ^L-C. *3 0fflPBll^M#©ll4^ziSM^itt • 
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[ 0 0 6 6 1 $ m%^'-(t- K^©S)fe^S®^ 

-a-^ t^*sffT'tt. a^)-iH]i^{^g<iH]s§^/5S|s£§tiT. 

t/S 2 © c D s msgfisv ^(c:Miz:^-||J»^t6-efe 5 cd 

[0 0 6 7] Sfc. Bl©CDS 
HISS. B2©CDS[eIj^. ^5>S^^|iIii&*3j;i>**-ywK 

^mBim-i)^t^-j\^mmci:'oi^w^th. ^lx. a- 

5o r(7)S^{::ii, li!fc7C^Sfc{i2^7nt^5S5t$tL 
[ 0 0 6 8 ] ft:k:^t1ttmeIS&(c: i t) . Nfio^^j^ 

fnt 5 r i < , g3t»;as/js $ < t ti^jitg^sffiih-fc: t 
[iaffi©ffiWj;iji8a] 

[Hi] ifm'mWi^mm^%W(r^±'ii^(r>m:m. 

[0 2] *IIJlJI0^t-»5^:^l±l^«©a^[llii&©|l]M 
J^. B2©CDS|E]jiS*3j;tJ«^3>?Si:iiIi^*^t€tb®le] 

(unwrnxh-^, 

[117 ] K/Tiwm^^m^mm.'^w^mw^-fi ' 

[H]g||ii-efc5o 

[US] im%'m\mMm^^W(omi(f^mm-h 
[09] A/D^miHi?g©i)f^^iii^i-5iiir'fes„- 



(11) #ii 2001-36128 

19 20 

imio] m(DmmrMim?>^^^mw<Dm^mnm 2i-micocDsii!s&. 22-m2(DCDsiii 

Kwm^ia-efcSo ss. so-^^t-jh^hiKx 4 o-*-/ukie]^. 200 



[mi] 





CSVV211 



SW211 cSti 



CSW221 



SW221 Call 



1031 



Oampl 



'-21 



SW212 



»C212 



It 

SW222 

,0222 



Samplel 



30a 



SW31 



C3 



30 



30c 



i 



SampteZ CIamp3 



--22 



(12) 



#§12001-36128 




11216] 



0400 



""-410 



400 

_^ 



420 



430 



[119] 



SW411 - 

• I I 



Q, 
_||_ 



P413| I 1 . 
Sill, I 



SW414 



-Vs 



(a) 



(b) 



I I ^ 



C412| 



(c) 



"Vs 



[137] 




10] 



Samplel 



30a 



30b 



ClarnpS jjja 



SVW31 

SW32 



C31 



SW33 

— If— 

. C32 



SampleZ 



3,0c 



(13) 



#12001-36128 



[US] 



ti ta t« t4 t« t« 




C D S@m26i± 

Sa^.^81iS^?■ ^_ 
S«n>le2e^ ^_ 

Holders ^ 



-TT 



-Vnl 



-Vn2 



rt 

J-L 



-Vh3 



2F112 


AA08 


BA06 


BA07 


CA02 


CA12 




DA26 


DA28 


FA03 


FA05 


FA07 




FA21 


FA29 


FA33 






2G065 


AA04 


AB28 


BA09 


BA32 


BC03 




BC08 


BCIO 


BC13 


BC15 


BC16 




BC19 


BC22 


BC28 


BC33 


CA12 




DA18 










2H011 


AAOl 


BA14 


BB04 






2H051 


AAOl 
CEOS 


6B20 


BB25 


CE02 


CE07 


5F049 


HAOl 
UAOl 


NAG4 
UA20 


NA20 


NB07 


RA02 



